A 10-year-old boy presented with acute obstructive hydrocephalus caused by the impaction of a calculus on the cerebral aqueduct. The calculus migrated from the third ventricle to the fourth ventr/cle after ventricular drainage and right ventriculoperitoneal shunt placement had been performed. The nature and origin of the calculus could not be determined, although its release from the choroid plexus in the lateral ventricle is highly possible.
A CUTE hydrocephalus may be caused by cerebral hemorrhage, tumors, infectious processes, or rapid obliteration of the aqueduct or foramina of the fourth ventricle. ~J Obstruction of the aqueduct may be caused by a foreign body 5 or free lap ,3,6 but it is rarely caused by a migrating intraventricular calculus.
We present the case of a boy with acute hydrocephalus caused by an undetermined intraventricular calculus. The migration of a calculus from the third ventricle to the fourth ventricle was found after ventricular drainage and ventriculoperitoneal shunt placement had been performed.
Case Report
This 10-year-old boy suffered abrupt headache and vomiting in 1989. Several hours later his level of consciousness deteriorated, and he was referred to our clinic for surgical management after computerized tomography (CT) showed the presence of acute hydrocephalus. The patient had previously been healthy, with no history of infection or other disease of the central nervous system (CNS).
Examination. On admission, the patient was in a semicomatose state (Glasgow Coma Scale a2 score of 6). Neurological examination showed no focal neurological signs but brisk deep-tendon reflexes. His level of consciousness improved to a stuporous state after intravenous administration of mannitol. A plain skull film was normal; however, CT showed dilatation of both lateral ventricles and the third ventricle. An oval area of high density was demonstrated in the posterior part of the third ventricle (Fig. 1) . Through CT reconstruction, the calculus was found to be incarcerated in the upper opening of the aqueduct. 
Hydrocephalus from intraventricular calculus migration
Operation and Postoperative Course. The patient underwent ventricular drainage and became alert on the following day. Cerebrospinal fluid (CSF) obtained from the drain was normal. The patient underwent placement of a fight ventriculoperitoneal shunt 3 days later and the postoperative course was uneventful. Postoperative CT showed that the intraventricular calculus had moved from the third ventricle to the fourth ventricle (Fig. 2) . The calculus was found to have remained in that same location on CT performed 2 years later. The nature of the calculus cannot be determined by CT or magnetic resonance imaging. The patient remains well 2 years after the initial diagnosis, despite the presence of the calculus in the fourth ventricle.
Discussion
The spontaneous migration of free fat from a ruptured intracranial dermoid cys0 '3"6 or from a foreign body in the brain or ventricle s't~ has been reported. The foramen of Monro, the aqueduct, and the foramina of Luschka and Magendie constitute the physiological stenosis of the CSF pathway. 9 Either free fat or a foreign body may pass through the aqueduct. Free fat seems to migrate from the fourth ventricle to the lateral ventricle because of its low specific gravity, 6 while a metallic body moves from the lateral and third ventricles to the fourth ventricle due to the force of gravityP In spite of the fact that the aqueduct is narrow, some migrating bodies can pass through it without causing complete obstruction to the flow of CSF, resulting in only intermittent obstructive symptoms? In some cases acute hydrocephalus may occur because of a disparity in size, with the foreign body wedging itself into the aditus of the cerebral aqueduct?
In our case the free calculus was found to be incarcerated in the upper opening of the cerebral aqueduct and thus causing acute hydrocephalus. After external CSF drainage and ventriculoperitoneal shunting procedures, the calculus was released from the impaction, re-entered the aditus of the cerebral aqueduct, and migrated to the fourth ventricle. Alternatively, the incarcerated calculus was moved to the fourth ventricle by the pulsation of CSF through the cerebral aqueduct.
It may be easy for free fat to pass through the aqueduct in the presence of hydrocephalus; 6 however, it is not clear how the calculus or a metallic body had passed through the aqueduct. Although a retained foreign body in the fourth ventricle may cause symptoms of obstruction, 9 the ventriculoperitoneal shunt made the removal of the calculus unnecessary in our patient.
Intraventricular calcification may be seen in the ventricles as a result of an intraventricular tumor with calcification, an inflammatory process, 2 or the physiological calcification of the choroid plexus? In a parasitic infection of the CNS, cerebral cysticercosis or toxoplasmosis may cause intracranial calcifications in cerebral parenchyma and within the ventricles. In cerebral cysticercosis, calcification of the dead larva and its cyst was seen only in the parenchymal and not in the ventricular or cisternal cyst.l~ However, calcification has been found in the ventricular wall of some patients with ventricular cysticercosis. 7 Intracranial calcification in toxoplasmosis occurs exclusively in the congenital form 4 and may be found in the choroid plexus z or in some asymptomatic patients. The possibility of the calculus being a calcified parasite or calcification due to infection within the ventricle in an asymptomatic state cannot be excluded, although the clinical history and laboratory data of our patient did not indicate a previous infection of the CNS.
In our case the calculus causing obstruction of the upper opening of cerebral aqueduct was believed to have been released from the lateral or third ventricle instead of from below the aqueduct. Since our patient had no previous history of disease of the CNS and no evidence of any lesion serving as a source of calcification on neuroradiological examination, the physiological calcification of the choroid plexus is another possible source for the calculus. Although physiological calcification may be found on CT in patients at any age and the frequency of calcification increases with age, physiological calcification of the third ventricle choroid plexus is rare) The most probable source of the calculus is the choroid plexus of the lateral ventricle, particularly considering its oval shape.
To our knowledge, this is the first case showing free movement of a calculus released from the choroid plexus. The mechanism responsible for the release of a calculus from the choroid plexus is not known; however, it is known that intraventricular bodies have the potential for free movement unless they are attached to the plexus?
